Requirements definition that is an important work process for a project and may determine the success or failure of system development project tends to draw an ambiguous conclusion, which will lead directly to the failure of such a system construction. To optimize the requirements definition process we present a model that the trust management process is integrated into the requirements definition process, as measures to minimize the gap between requirements caused due to a lack or discrepancy in communication that is produced easily in requirements definition and to use a negotiation method for solving problems in the following processes provided by the gap between requirements including tacit ones. We discuss a matter that building trust between the stakeholders in the requirements definition process is effective to optimize the requirements definition, which has been produced by the special characteristics of Japanese firms in the information system development, and we also describe the necessity and effectiveness of information system in Japan.
BACKGROUND OF STUDY
The role of information system has increased its importance, so that the information system is indispensable for the companies to carry out work. Further, the information system has been surely considered as not only a useful product in the companies but also a significant infrastructure in the whole society. As the social mechanism has grown more sophisticated, the information system infrastructure has also continued to become more complicated and the difficulty of introducing it has increased steadily.
There has already advocated a model of trust management in the requirements definition that is a key success factor in the information system construction and is optimized through the trust relationship between the stakeholders [1] . In addition, Kiritani assesses the effectiveness of trust management through the results of the requirements definition process in an actual information system development project.
DIFFICULTY OF EXECUTING ITSC.

Actual Condition of Information System Construction
The information technology system construction (ITSC) project that regards software creation as the main work is difficult to meet the needs and demands of customers through the quality, cost and delivery. Approx. 70% of all ITSC projects had a problem with the quality, cost or delivery [2] . In addition, the survey results indicate that approx. 18% of all constructed IT systems have not been used actually even after these projects were completed to execute, or other projects were interrupted before the completion of them [3][4] [5] .
The requirements definition that belongs to the upper process in the ITSC plays a role to compile vague requirements from stakeholders into the drawings and documents including the designable content for system installation from the viewpoint of technology, operation and expense. In other words, the requirements definition is an essential process to access the system development life cycle (SDLC), which is related to the following processes (from design process to operation/maintenance process) in the ITSC, and to affect decisively the quality, cost and delivery of the ITSC project. It seems that a request for change abovementioned is submitted because the requirements are decided unclearly in the requirements definition and there is a gap between such requirements and the essentially needed ones. Many causes of project failure arise from the method of executing the requirements definition and its results. Especially, an occurrence of trouble caused by the existence of tacit requirements and ambiguous consensus building that are not expressed clearly leads directly to the project failure under the limited man-hours and time for the requirements definition process.
A lot of investigations and researches have reported the relationship between the final success or failure of system development project and the requirements definition. For example, B. S. Blanchard [6] has reported that decision making at an early stage in the system development life cycle determines 70% to 80% of life cycle cost (LCC).
B. W. Boehm [7] has verified that the cost of modification or alteration (rework) traced to the first project management process increases as the project progresses on the basis of statistical data analysis in the system development project. K. E. Wiegers [5] has reported that the "rework" cost of the constructed system occupies 30% to 50% of all system development cost and the rework cost caused by errors in the requirements definition accounts for 70% to 85% of all the rework costs. In addition, other researchers have tried to explain the relationship between the quality of findings from software requirements specifications and the final success or failure of system development project [8] . The requirements definition is an important work process in the ITSC and the gap between requirements is pointed out as the most numerous causes of failure in the failed information system construction projects [9] .
As a result, the quality of requirements definition leads directly to the final success or failure of system development project.
Difficulty of executing requirements definition causing its ambiguity
It is evident that the requirements definition for the ITSC is carried out through communication between human beings which accounts for a very large percentage of the requirements definition [10] [11] . The ITSC including many distributed cooperative projects increases its difficulty level especially due to communication problems [12] .
Since the information technology system is usually equipped with massive functions, all functions of this system to be constructed are generally defined. However, it is necessary to design even the parts or components with undefined requirements to install them in the following processes and also, these undefined requirements are treated as tacit ones. The tacit requirements are often admitted in accordance with each stakeholder's "common sense", which brings a major cause of ambiguity of requirements definition (a gap between requirements).
The stakeholders who have really different backgrounds socially and economically take part in the requirements definition, the interests exist between the stakeholders, individual requirements of the stakeholders intertwine with their acknowledgement and thoughts on the project, and the requirements definition finishes without enabling the stakeholders to hold those in common. In this case, the stakeholders agree with one another in the style of "scrambling for the pie". Once a trouble occurs, however, the stakeholders consider excessively their interests and requirements and negotiate ineffectively with one another for solution to the problem, so that it will cause a serious problem that affects the quality, cost and delivery of the ITSC project.
PRESENTATION OF HYPOTHESIS AND RESEARCH QUESTIONS.
Hypothesis
Because the requirements definition process indicates a lack of the necessary information on the partner's intention, it can be said that the social uncertainty exists here [14] . In this condition, a trust relationship between the stakeholders plays a role as lubricant for the social exchange relationships [14] . Therefore, it is believed that an improvement in the communication quality based on trust can minimize the gap between requirements in the requirements definition process.
The development of trust relationships changes the negotiation style between stakeholders from "scrambling for the pie" to "solving a problem" [13] , so that it seems that the latter style improves the effectiveness of negotiation to solve the problem and the problem that affects the quality, cost and delivery of the ITSC project is hard to cause even if the problem caused by a gap between requirements usually occurs.
There is a causal relation between the success or failure in the requirements definition and the relationship of mutual trust among the stakeholders in the actual results of the requirements definition process.
Research Questions
A. To understand the trend in the quantity of trust existence between the stakeholders in the requirements definition for information system construction To understand the trust relationship between the stakeholders in the requirements definition by inquiring survey to the parties concerned B. To discuss a causal relation between the relationship of mutual trust among the stakeholders and the success or failure in the requirements definition phase To determine the success or failure in the results of the requirements definition process from the viewpoint of QCD and discuss a causal relation between the former and the grasped relationship of mutual trust among the stakeholders.
REVIEW OF PREVIOUS STUDIES
Study on Optimization of Requirements Definition (Study on Trust Management in Requirements Definition)
K.Kiritani designed, as a model of trust management in the requirements definition, its improved model that the effective optimization of the requirements definition can be expected to enhance communication and negotiation that are the great two factors in the requirements definition process through the development of trust relationships between the stakeholders [1] .
A. Communication efficiency that is improved by the development of trust relationships minimizing the gap between requirements
The improvement of efficiency and accuracy of communication, which depends on the stakeholders, or human beings, through the establishment of mutual trust relationship minimizes the gap between requirements caused by their knowledge and recognition. With the development of trust relationships, an effect of reducing gap recognition can be expected for emotional requirements/needs (especially dispensable requirements/needs).
B. Realization of effective negotiation process with the development of trust relationships
Previous Studies on Measurement of Trust
A. Study on trust relationship Social capital is defined as "the network that holds in common the criterion, concept of values and comprehension to make cooperation easy in a group or between groups" (OECD Specialists Meeting).
Although the network between persons is important as a tool, the bases of network such as not only the criterion and concept of values but also the trust are more important. In addition, social capital is just defined as the interpersonal relationship that people can hold in common the criterion and concept of values and associate with each other on a sense of trust [15] . From these viewpoints, it is considered that the trust can be measured in the interpersonal relationship.
The requirements definition project in IT construction is also society (group) having a definite purpose and produces the common criterion, concept of values and trust relationship to become a network. In other words, it can be said that social capital exists in this society. It is supposed that the trust between stakeholders in the requirements definition cam be measured from the viewpoint of social capital.
B. Definition of trust in social capital
The trust defined in social capital is largely divided into the following two types: Trust in humans: The probability that one repays an obligation for his/her kindness and, moreover, something that is led by his/her expectation for a phenomenon to be caused. This is called the strategic trust [16] . Trust to the public at large: This shows the quantity of trust and criterion existing in the whole society or the whole specified communication [15] . C. Study on trust premised on social uncertainty
To trust the other person in the large social uncertainty" is the "trust" on the original meaning. The "trust" based on assessment of the other person's individuality or knowledge of a trend in my behavior is to suppose that he/she will not do behave dreadfully for me in spite of the existence of social uncertainty [17] .
Trust as expectation for the other person's capacity Expectation that the other person will develop well an information system Trust for the other person's intention Expectation that the other person will not do behave dreadfully for me There are interests surely between the stakeholders in the requirements definition and "each one may be exposed to danger depending on the other person's action".
Because each one knows at least "if the other person disappoints me, it will bring a loss on himself/herself", there is no trust relationship.
Therefore, communication in the requirements definition has not "a sense of security" but "social uncertainty"
Quantity of Trust Existence between Stakeholders in
Requirements Definition
General Interests of Stakeholders in Requirements Definition Project
The information system development and management model is constructed complicatedly and the interests of the stakeholders attending in the requirements definition are intricately intertwined.
In this study, we grasp the trend in the quantity of trust existence between the ordering side (management, inhouse IT department and user support department) and the order-received side (outside system integrator) in the information system construction. Refer to Fig. 1 for details. 
Hypothesis about Measurement of Trust in Requirements Definition
A.
Trust definition in requirements definition From the viewpoint of social capital and social uncertainty, the trust relationship between the stakeholders in the requirements definition process is supposed as follows:
Strategic trust (principle of reciprocity) When the other person has the motive for his/her treacheries, my expectation is that he/she will not betray my trust. (Trust for the other person's intention) Trust based on zeal or good intentions for buckling down to a task (Trust as expectation for the other person's capacity) Trust for the other person's capacity in a specified filed (Trust as expectation for the other person's capacity) Moralistic trust B. How to assess the success or failure in the project and the trust relationship(hypothesis) We carry out the inquiring survey to the stakeholders in the information system construction project who are conducting the requirements definition process in order to measure the trust level and confirm the trend in the quantity of trust existence between the stakeholders. Furthermore, we check the external conditions of project from the viewpoint of QCD and discuss the success or failure in the project and the trust relationship. Refer to Fig. 2 for details. C. Inquiring survey contents to confirm the quantity of trust existence between the stakeholders The following inquiring survey is carried out to the stakeholders in the information system construction project who are conducting the requirements definition process. The external conditions of requirements definition process to be measured were assessed in the following method and the results of Table 1 were obtained. D. Summary of projects to be measured and external assessment We measured and assessed the requirements definition process in the information system construction project including the external conditions described below. (The project A is excluded from assessment because the number of survey parameters was small.)
Results of Measuring Trust Based on Hypothesis
Inspection of Hypothesis
A. Discussion of the relationship between the QCD score of requirements definition in projects and the quantity of trust existence It can be said that the projects A and B have both the high QCD score as the result of the requirements definition phase and the high quantity of trust existence in the projects. However, the project C has the low QCD score and the low quantity of trust existence in the project. Especially, the fact that the order-received side (system integrator) has the low quantity of trust existence makes it possible to suppose that this side loses a trust balance to the ordering side. B. Discussion of the quantity of trust existence in projects based on the survey
The size (quantity of trust existence) of both the ordering side and the order-received side in the project C is smaller than that in the project B.
In the project C, the respect for the strategic trust and mutual capacity is extremely small. In the project B, however, the ordering side has great assessment for the capacity, respect and sincerity of the order-received side. In-house moralistic trust is the same in the projects B and C. C.
Discussion of the relationship between the QCD score and the quantity of trust existence We discussed the relationship between the QCD score and the quantity of trust existence by reference to the results of inquiring survey as follows.
Discussion
Discussion of the relationship between the trust management model and the quantity of trust existence
There is a causal relation between the success of project (QCD score) and the quantity of trust existence among the stakeholders. The project with the high quantity of trust existence presents a small requirements gap, i.e., a high QCD score. However, the project with the low quantity of trust existence presents a large requirements gap, i.e., a low QCD score.
Based on the basic model of requirements definition under the trust management, the projects B and C are considered as described below. It is assessable that the occurrence of a requirements gap that affects directly the actual result of QCD in the project is related to the communication between stakeholders and their negotiation load.
Conclusion
As a result of the QCD score that is a standard to determine the success or failure in the requirements definition project and the external conditions of project, it is supposed that there is a causal relation between the success or failure in the requirements definition project and the quantity of trust existence among the stakeholders. This also means that there is a causal relation between the success or failure in the requirements definition and the trust among the stakeholders.
Because the requirements definition project is produced and performed in various circumstances, it was clearly known that such a project greatly affects the success or failure in the requirements definition. We were able to evaluate how most of these circumstances affect the quantity of trust existence between the stakeholders. In other words, it can be said that the quantity of trust existence between the stakeholders will increase or decrease depending on the circumstances of project. Furthermore, we were able to explain that the basic model of requirement definition is effective by applying the results of this study to it under the trust management in the separately proposed requirements definition. It can be said that we were able to prove that the trust management model is effective in the requirements definition.
